Background
We also searched Google for the following (on September 9, 2015): "clinical guidelines" or "therapeutic guidelines" or "clinical protocol" or "clinical practice guidelines" and "Brazil" for each NCD. Finally, we searched for CPGs on the Brazilian Ministry of Health website (on October 31, 2015) available at: http://portalsaude.saude.gov.br/index.php/o-ministerio/ principal/leia-mais-o-ministerio/840-sctie-raiz/daf-raiz/cgceaf-raiz/cgceaf/l3-cgceaf/ 11646-pcdt.
Guideline selection
A CPG was defined according to the Institute of Medicine: "clinical practice guidelines are statements that include recommendations intended to optimize patient care that are informed by a systematic review of evidence and an assessment of the benefits and harms of alternative care options" ([39] , p4). Inclusion criteria were CPGs that comprised pharmacological treatment recommendations. No language or year restrictions were applied. Exclusion criteria included CPGs without pharmacological treatment recommendations, were only for local use, and/or referred to chronic conditions not already mentioned.
Two independent reviewers first assessed paper titles and abstracts for potential eligibility. Second, reviewers independently screened each full-text article for inclusion criteria. Finally, we checked medical society and Brazilian Ministry of Health websites for any supplemental material. Discrepancies at any stage were resolved through discussion between the two reviewers. When necessary, a third reviewer was included.
Data extraction and quality appraisal
One reviewer performed the data extraction. Next, a second reviewer checked the extraction. Included CPGs were assessed according to specific NCDs, publication year, publisher, guideline type (formulated or adapted), guideline references, funding, and quality appraisal.
CPG quality was assigned using the AGREE II instrument [21] . This instrument was chosen because it is a validated tool in Brazil [40] and is widely used [10, 20, 41] . The AGREE II comprises 23 items, which are grouped into 6 domains, as well as 2 overall assessment items that allow reviewers to rate overall CPG quality and recommend its use [42] . Items are rated on a 7-point scale: 1 (strongly disagree; there is no relevant information or the concept is poorly described) to 7 (strongly agree; quality of information is excellent and all criteria listed in the AGREE II User's Manual are met) [21] . Reviewers judged the overall CPG quality taking into account all 23 items in accordance with the AGREE II User's Manual [21] .
Two independent reviewers (CGRCM and DOM) assessed CPG quality. The reviewers were trained on the AGREE II instrument as described in S1 Appendix. The reviewers had not previously authored any CPGs. Discrepancies in ratings were verified by calculating Kappa coefficients using VassarStats [43] for each CPG. Kappa coefficients were considered discrepant when 0.4, based on Landis and Koch's criteria [44] . For discrepant CPGs, we identified domains that revealed high discrepancy using a concordance calculator developed by McMaster University [45] . The reviewers then discussed and independently reviewed high discrepant domains. Finally, domain scores were calculated according to the AGREE II User's Manual.
Analyses
According to the AGREE II User's Manual, domain scores must not be calculated as a single quality score. The scores of each domain are determined by the total item score percentage with reference to the range between maximum and minimum scores of that particular domain [42] .
Despite having no validated method for an overall classification [42], we decided to adopt a metric for overall CPG quality, as shown in S1 Fig. We prioritized domain 3 for classifying the overall quality since this domain evaluates methodological rigor during CPG development. Other studies have used different classification metrics for determining overall quality [16, 46, 47] . Then, to differentiate CPGs' quality regarding other domain scores, we divided it into high, moderate, and low categories with A to C grading. Thus, overall quality was divided into 9 types according to domain 3 and 2 other domains scores (S1 Fig). Mann-Whitney test was used to test significant difference in domain scores between CPG published before and in/after 2009 (AGREE II publication year). P-values less than 0.05 were considered statistically significant.
Results
The search strategy retrieved 661 records, of which 58 were considered for full-text screening; 26 met our eligibility criteria and were assessed using the AGREE II (Fig 1) . See S2 Table for excluded CPG details.
Most of the included CPGs were published in/after 2009 (85%). None conducted a systematic review of the literature, explicitly declared funding sources, or claimed to be an adapted CPG. Table 1 shows general characteristics and AGREE II scores of the included CPGs. Few CPGs were published by the Ministry of Health (6; 23%). Regarding the chronic conditions reviewed, only guidelines for dementia treatment were not found. Diabetes mellitus CPGs were the most common. Only two domains ("scope and purpose" and "clarity and presentation") obtained scores greater than 60%. Most domains scored less than 30%. Fig 2 shows that most CPGs were classified as low quality (16; 62%). None were classified as high quality.
In terms of whether reviewers would recommend implementing the CPG, we observed that none should be recommended without modifications, and 77% should not be recommended at all. Only CPGs from the Ministry of Health were recommended contingent on modifications.
Improvement in domain scores was observed when comparing CPGs published before and in/after 2009 (Fig 3) . However, only 2 domain scores ("rigor of development" and "clarity and presentation") demonstrated a significant improvement (p < 0.05).
Discussion
We performed a systematic search of Brazilian CPGs for treating the most prevalent NCDs within primary care settings. Except for dementia, we identified 26 CPGs, with diabetes mellitus as the most common. Most CPGs had been created in the last 5 years; yet, none were of particularly high quality, and most were not recommended by our reviewers. Specifically, 62% of the selected CPGs were deemed "low quality": low-A (8%), low-B (39%), and low-C (15%). In essence, most of the CPGs scored less than 30% on the "rigor of development" domain. This domain evaluated how evidence for the CPG was assembled and synthesized, how recommendations were formulated, and how the CPG would be updated. Given the deficiencies within this metric, we can conclude poor quality of our selected CPGs. Similar to our findings, Chinese CPGs have been evaluated for poor quality, particularly presenting low scores on the "rigor of development" domain [74] [75] [76] [77] .
Another important finding was that CPGs published in/after 2009 (AGREE II publication) were rated more positively within 2 domains: "rigor of development" and "clarity and presentation." One prior study evaluating CPGs published between 1980 and 2007 observed improvement over time in most domains [10] . However, domain scores were still moderate to low [10] . In contrast to these findings, "scope and purpose," "stakeholder involvement," and "applicability" domains did not improve post-2009 in the present study. These differences might be explained, in part, by sample size issues, country of origin, and publication year. While we only evaluated 26 Brazilian CPGs, the aforementioned study assessed 42 CPGs across different continents. Additionally, we believe that international CPGs obtain greater scores because the AGREE instrument has been used worldwide since 2003 [20] . The first AGREE version was not validated in Brazil, and AGREE II was not available until 2009. It is interesting to note that only Ministry of Health guidelines were recommended by our reviewers. This result may be explained by the fact that the Ministry of Health guidelines presented better scores in the "rigor of development" domain, with a minimum of 41%. In addition, these guidelines reported AGREE use for developing CPGs, which may be associated with higher quality when compared to others. Overall Guideline Assessment Independent from publication year, "scope and purpose" and "clarity and presentation" were more highly rated; however, there is still room for improvement within these domains owing to the presence of scores lower than 30% and between 30 and 60%. As previously reported [10, 17] , these domains can be ameliorated by describing the target population and health questions, providing clear summaries, and standardizing the CPG presentation form.
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"Stakeholder involvement" and "applicability" were the lowest scoring domains, accruing scores < 30%. Other studies [9, 10, 17, 75] have also reported poor quality among these domains. We observed that the "stakeholder involvement" domain did not include consideration of patients' perspectives, and developer groups were not multidisciplinary. With respect to the "applicability' domain," most CPGs did not evaluate resource implications and organizational barriers when applying recommendations, which has also been mentioned previously [9, 10, 17, 75] .
Several barriers affect physician adherence to CPG recommendations [78] . CPG developers should explore alternative tools for promoting adherence among healthcare providers. Tools, such as implementation instructions, flowcharts, digital books, and an outline of key recommendations, might be useful for promoting and disseminating CPGs [79] . This should improve "applicability" scores. Additionally, actions toward intensifying healthcare professionals' participation in CPG development may also improve recommendation adherence [80, 81] , along with important domain scores. In Brazil, most CPG developers did not create multidisciplinary teams. For instance, specific medical societies only included specialty physicians, while the Brazilian Medical Association included some physicians from different expertise areas. Only the Ministry of Health included a multidisciplinary team and conducted public consultations. Furthermore, insufficient methods for procuring stakeholder views were reported. For instance, only the Ministry of Health's guidelines conducted public consultations during the final step of guideline development. Few CPGs have conducted a literature search on stakeholder views. More effective CPG creation would likely include patients and patient representatives within the development group [82] . In accordance with our findings, a prior study analyzed 100 endocrine CPGs from North America and demonstrated that only 3 considered patient perspectives and included patients during CPG development [9] .
It is interesting to note that all 26 CPGs reviewed presently were undermined by poor rigor of development, even when only analyzing guidelines published in/after 2009. Possible explanations for this result include: 1) no study performed a systematic review or adapted a highquality CPG; 2) few detailed a specific search strategy and selection criteria; 3) few described the evidence considered and recommendations based on that evidence; and 4) a GRADE system was not used for most of the CPG recommendations. These problems directly affected the "rigor of development" score and overall CPG quality and reliability. Previous reports have noted that most CPGs do not perform a systematic literature search [10, 83] , as this can be very time-consuming. The AGREE II does not require a systematic review for a full score domain; however, to improve upon specific domain scores (namely "rigor of development,"), CPGs must explicitly describe their selection criteria and the type of evidence considered [42] . Low "rigor of development" scores might also be related to the various CPG versions that have been published (digital versions as eBooks, full vs. summary versions, etc.) [18] . For instance, the Ministry of Health provides partial methods sections and mentions specific CPG books. Medical societies often publish CPGs in scientific journals and digital books comprising flowcharts and recommendation summaries; however, most do not present a methods section. The Brazilian Medical Association provides digital books, including a general methods section for all CPGs published. Yet, no information regarding criteria selection and the formulation of recommendations is provided.
The "editorial independence" median score was 35.5% (interquartile range, 21-42%). Although most CPGs disclose authors' competing interests, they did not address how identified conflicts would be managed. Moreover, none clearly disclosed funding sources. Thus, these results need to be interpreted with caution. AGREE II scores rely on CPG text; therefore, we believe that competing interests were properly assessed. A more careful description was lacking. Furthermore, low scores within this domain have been reported elsewhere [84] . Scores range from 16% among Chinese CPGs for hypertension to 30% for a separate analysis of 626 CPGs, and 41% for European CPGs specific to chronic diseases [10, 17, 75] . Moreover, a review of 250 CPGs observed the absence of author disclosures (40%), unavailable author disclosures within the public domain (42%), and at least 60% provided at least one author with a conflict [84] .
In order to improve CPG quality, we suggest focusing on the following: 1) assembling a multidisciplinary development group; 2) take into account patients' preferences; 3) describe literature search details, selection criteria, and the formulation of recommendations; and 4) explicitly declare any competing or financial interests among the authors. Finally, we believe high-quality CPGs will likely require a partnership between health institutions and universities with CPG development expertise. Previous work in Saudi Arabia has suggested that collaborative work between the Ministry of Health and McMaster University enabled the production of 10 CPGs, with 80 recommendations, within 4 months [85] . Thus, knowing that the Brazilian health system is a reference in Latin America, the Caribbean, and Portuguese-speaking African countries, the study of Brazilian CPGs is essential for healthcare professionals in many other countries. Health institutions should identify universities with CPG expertise and work collaboratively toward promoting high-quality CPG development and adaptation.
Limitations and strengths
To date, this is the first study to assess Brazilian CPGs' quality for the most prevalent NCDs, as well as conduct a comprehensive search for identifying Brazilian guidelines. Prior Brazilian research evaluated only 8 Ministry of Health guidelines, and most were for managing rare diseases [18] . Nevertheless, the present study is limited by a subjective analysis of the AGREE II instrument. However, raters received exhaustive training on the instrument, which should ameliorate assessment concerns [21] .
Conclusions
The present study evaluated Brazilian CPGs for treating the most prevalent NCDs. Our results revealed an urgent need to improve CPG development in Brazil. Healthcare professionals should be concerned with current CPG quality given that most were classified as low-B, suggesting poor "rigor of development" and less than stellar scores across additional domains. Overall, it is recommended that health institutions work in partnership with universities and adopt the AGREE II for improving CPGs' quality. 
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